REMARKS 

By this amendment, Applicants have amended the claims to more clearly 
define their invention. In particular, claims 3 and 6 have been amended to delete the 
"preferably" limitations and recite these limitations in new claims 21 and 22. The 
dependency of claim 5 has been amended to provide antecedent basis for the 
phrase "impact-sensitive explosive substance." Claims 10 and 1 1 have been 
amended to be in proper form and eliminate the expressions deemed indefinite by 
the Examiner. Applicants have also added claims 12-20 to define further aspects of 
the invention. 

The foregoing amendments to claims 10 and 11 are supported by. e.g., page 
2, lines 4-8 of Applicants' specification. New claims 12-20 are supported by, e.g., 
page 1, lines 10-26 of Applicants' specification. 

In view of the foregoing amendments to claims 3, 6, 10 and 1 1 , 
reconsideration and withdrawal of the rejections of claims 3, 6 and 10 under 35 
U.S.C. 112, second paragraph, and the rejection of claim 11 under 35 U.S.C. 101 
are requested. 

Claims 1-6, 10 and 11 stand rejected under 35 U.S.C. 102(b) as allegedly 
being anticipated by U.S. Patent No. 5,167,763 to Mei et al. Applicants traverse this 
rejection and request reconsideration thereof. 

The present invention relates to a propellant charge (see claims 1-9 and 18- 
22), especially to a propellant charge that can be used in a priming cap (see claims 
10 and 15-17) for a weapons training system (see claims 11-14). According to the 
present invention, the propellant charge contains a soft friction agent. See. claim 1. 
The soft friction agent may be selected from the group of marble, calcite, dolomite, 
soft carbonites and/or mixtures thereof. See, e.g., claim 2. More specifically, the 
propellant charge can contain at least one impact-sensitive explosive substance as a 
heavy-metal free-priming compound and the soft friction agent. See, e.g., claim 4. 
More preferably, the propellant charge does not include a reducing agent or oxidizing 



agent. That is. the propellant charge can consist essentially of an impact-sensitive 
explosive substance and a soft friction agent. See. e.g., claims 12-20. 

Propellant charges react to form predominantly gaseous constituents, which 
can be employed to initiate fast processes, e.g., to accelerate projectiles. On the 
other hand, initiating mixtures or initiating charges serve to initiate pyrotechnique 
mixtures or charges as well as propellant charges. Propellant charges, on one hand, 
and initiating charges or initiating mixtures, on the other hand, have different 
functions. 

The patent to Mei et al. discloses a nontoxic primer mix for use in a 
percussive primer, especially of the Boxer type which principally comprises 
diazondinitrophenol and boron. The composition may also contain calcium 
carbonate or strontium nitrate as an oxidizer, a nitrate ester as a fuel, and tetrazene 
as a secondary explosive. The composition of Mei et al. is clearly a priming 
composition for initiating charges. See. e.g., column 1, lines 6-8 and column 2, lines 
5-7 of Mei et al. Thus, the Mei et al. patent does not relate to a propellant charge, as 
presently claimed, but a primer or an initiating charge. For this reason alone, it is 
submitted the Mei et al. does not anticipate the presently claimed invention. 

Moreover, clearly the Mei et al. patent does not disclose a priming cap 
comprising the presently claimed propellant charge provided in a primer cap and, in 
addition, a primary priming cap for igniting the propellant charge. See claims 10 and 
15-17 in Mei et al., the composition is the primer, and the Mei et al, patent would not 
suggest the use of the composition as a propellant charge with an additional primary 
priming cap. Moreover, the Mei et al. patent does not disclose such a priming cap in 
a weapons training system as set forth in claims 1 1-14. Therefore, the Mei et al. 
does not anticipate claims 10-17 for these additional reasons. 

Moreover, it is submitted the Mei et al. patent does not anticipated newly 
added claims 18-22. 
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Claims 1-6 stand rejected under 35 U.S.C. 102(e) as allegedly being 
anticipated by U.S. Patent Application Publication No. 2002/0179209 A1 to Hagel et 
al. Applicants traverse this rejection and request reconsideration thereof. 

The Hagel et al. publication discloses lead-free and barium-free initiating 
charges with primary or initiating explosives mixed with oxygen-supplying 
substances. Despite an apparent translation error in connection with the phrase 
" propellant charges," the Hagel et al. publication clearly relates to initiating charges. 
In this regard, paragraph 0018 describes an example in which the charge is used for 
an anvil percussion cap and paragraph 0023 describes an example in which the 
charge is used for rim-fire cartridges. Thus, one of ordinary skill in the art would 
understand that the Hagel et al. patent relates to initiating charges. This is also 
evident by German priority application 195 40 278.2, priority of which is claimed in 
the Hagel et al. publication. A copy of the German publication of that priority 
application and an English translation thereof are attached. As can be clearly seen, 
the composition of Hagel et al. is an initiating charge, not a propellant charge, as 
presently claimed. Accordingly, claims 1-6 are patentable at least for this reason. 

Moreover, we respect to dependent claim 3, the Hagel et al. publication 
discloses that inert substances such as binders, adhesives, dyes, passivators, 
and/or substances for characterizing odor can be contained in amounts of 0 to 20 wt. 
% based on the total mixture, and mentions calcium carbonate, titanium dioxide 
and/or white boron nitrate as examples. As set forth in claim 3 of the subject 
application, however, the soft friction agent is contained in the propellant charge in 
an amount of 30 - 90% by weight. The Hagel et al. publication does not disclose a 
percentage over 20% by weight for all of the inert substances. Accordingly, claim 3 
is patentable for this additional reasons. 

Applicants submit newly added claims 12-22 are also patentable over Hagel 

et al. 
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Claims 7-9 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hagel et al. in view of U.S. Patent No. 1,406,176 to Fairburn. Applicants traverse 
this rejection and request reconsideration thereof. 

The Fairburn patent relates to improvements in a process of treating match 
compositions and the product thereof. Since the Fairburn patent relates to match 
compositions well the Hagel patent relates to initiating charges, it is submitted there 
would have been no motivation to combine the teachings of these documents. 
Moreover, it is submitted the Fairburn patent does not remedy any of the basic 
deficiencies noted above with respect to Hagel et al. Accordingly, the presently 
claimed invention is patentable over the proposed combination of Hagel et al. and 
Fairburn. 

In view of the foregoing amendments and remarks, favorable reconsideration 
and allowance of all the claims now in the application are requested. 

Please charge any shortages in the fees due in connection with the filing of 
this paper, including extension of time fees, to Deposit Account No. 01-2135 
(306.45171X00) and please credit any excess fees to such deposit account. 

Respectfully submitted, 

Alan E. Schiavelli ^ 
Registration No. 32,087 \ 
ANTONELLI, TERRY, STOUT & KRAUS, LLP 
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(54) Lead- and Barium-Free Initiating Charges 

(57) The invention relates to lead- and barium-free 
initiating charges having initiating explosives 
mixed with oxygen-supplying substances, 
which are characterized in that the initiating 
explosives are selected from alkali metal 
and/or alkali-earth metal salts of 
dinitrobenzofuroxans and the oxygen- 
supplying substances are selected from metal 
peroxides, nitrates of ammonium, guanidine, 
aminoguanidine, triaminoguanidine, 
dicyanodiamidine, as well as the elements 
sodium, potassium, magnesium, calcium, 

^ cerium and/or multivalent metal oxides. The 

^ initiating charges according to the invention 
exhibit enhanced stability over known 

o pollutant-free initiating charges. 

in 
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Description 



The invention relates to lead- and barium- 
free initiating charges having initiating explosives 
mixed with oxygen-supplying substances. 

The use of zinc peroxide as sole or partial 
oxidizer in explosive-containing or pyrotechnic 
mixtures is known from EP-0 031 045 Bl. 

EP-0 129 081 Bl describes lead- and 
barium-free initiating charges made from initiating 
explosives mixed with zinc peroxide as oxidizer, 
which contain as initiating explosives strontium 
salts of mono- and/or 

dinitrodihydroxydiazobenzene in contents between 
5 and 70% by weight mixed with passivators as 
well as, additionally, tetrazene in quantities up to 
30% by weight and zinc peroxide in quantities 
between 10 and 70% by weight, in each case 
relative to the total mixture. 

Known initiating charges contain as 
initiating explosives compounds, in particular of 
lead, that are derived from trinitropolyphenols, 
such as for example trinitrophenol, 
trinitroresorcinol or hydrazoic acid. What is more, 
initiating charges that contain double salts of lead, 
for example the hypophosphite nitrate, are known. 
Upon the ignition of these initiating charges, 
elevated concentrations of lead and its compounds 
occur in the ambient air, which concentrations 
exceed the permissible concentration limits after 
only a few shots. Solutions comprising heavy- 
metal-free initiating explosives have been 
proposed before. Diazodinitrophenol in particular 
has found acceptance as one such. Initiating 
charges containing diazodinitrophenol, for 
example with zinc peroxide as the oxygen- 
supplying substance, exhibit, however, very 
intense gas-pressure shocks caused by the 
vigorously reacting diazodinitrophenol. This can 
lead to malfunctions of the firearm or 
perturbations of the internal and external ballistics. 
In addition, diazodinitrophenol exhibits an 
elevated thermal reactivity. 

The subject of the invention is thus 
improved lead- and barium-free initiating charges 
having initiating explosives mixed with oxygen- 
supplying substances. 

A first embodiment for solving the above- 
named problem therefore comprises lead- and 



barium-free initiating charges having initiating 
explosives mixed with oxygen-supplying 
substances, which are characterized in that the 
initiating explosives are selected from alkali metal 
and/or alkali-earth metal salts of 
dinitrobenzofuroxans and the oxygen-supplying 
substances are selected from metal peroxides, 
nitrates of ammonium, guanidine, 
aminoguanidine, triaminoguanidine, 
dicyanodiamidine, as well as the elements sodium, 
potassium, magnesium, calcium, cerium and/or 
multivalent metal oxides. 

The initiating charges according to the 
invention exhibit a stability in humid/warm 
storage that is improved over the existing art. 

Along with the known salts of mono- 
and/or dinitrodihydroxydiazobenzene, 
diazodinitrophenol, triazole compounds and 
tetrazole compounds, for example the salts of 
nitrotriazolone, the salts of dinitrobenzofuroxan, in 
particular the potassium salt, can be used as 
initiating explosive in the sense of the invention. 
As organic compounds with azide functional 
groups the following should be mentioned in 
particular: cyanuric acid triazide, 
triazidotrinitrobenzene, styphnyl diazide or 2- 
picryl-5-nitrotetrazole. 

According to the invention, the initiating 
explosives are preferably used in a content of 5 to 
70% by weight, in particular 30 to 60% by weight, 
relative to the total mixture. 

Besides the metal peroxide zinc peroxide, 
known per se from the existing art, further 
oxygen-supplying substances can be used as 
oxygen-supplying substances. For example, the 
following can be used in the initiating charge as 
further substances in this sense: tin dioxide, 
cerium dioxide, tungsten trioxide and/or nitrates of 
ammonium, guanidine, aminoguanidine, 
triaminoguanidine, dicyanodiamidine, as well as 
the elements sodium, potassium, magnesium, 
calcium, cerium, in particular potassium nitrate or 
basic cerium nitrates. The quantity of oxygen- 
supplying substances in the initiating charges 
according to the invention can vary, for example, 
between 5 and 70% by weight relative to the total 
mixture. Particularly preferred in the sense of the 
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invention is a quantity of 8 to 60% by weight of 
oxygen-supplying substances. The substance can 
be used both in the fine-grained as well as in the 
coarse-grained state. Fine-grained substances 
having a mean particle size of approximately 10 
|.tm are preferably used when the initiating charges 
are employed as compacted charges, while coarse- 
grained substances with a particle size of roughly 
30 |im are particularly suitable for less strongly 
compacted charges, for example in rimfire 
charges. 

According to the invention, the initiating 
charges can furthermore contain sensitizers, 
reducing agents, friction agents, secondary 
explosives and/or inert substances, 

hi the case where sensitizers are present, 
preferably tetrazene, contents of 0 to 30% by 
weight relative to the total mixture can be present. 

Reducing agents that make a contribution 
to the reaction are suitable in initiating charges 
according to the invention for improving the 
initiating power and, in part, also effect an 
increase in the mechanical sensitivity. Suitable 
substances are preferably selected from carbon 
and/or metal powders, in particular of boron, 
aluminum, cerium, titanium, zirconium, 
magnesium and silicon, metal alloys, in particular 
cerium-magnesium, cerium-silicon, titanium- 
aluminum, aluminum-magnesium, calcium silicide 
and metal sulfides, in particular antimony sulfide 
and molybdenum sulfide, as well as metal 
hydrides, for example titanium hydride, in 
particular in a content of 0 to 20% by weight 
relative to the total mixture. Some reducing agents 
can simultaneously perform the function of a 
friction agent as well, such as for example 
antimony sulfides or calcium silicides. While the 
content of the reducing agents in the initiating 
charge can be 0 to 20% by weight, friction agents 
that do not take part in the reaction during ignition 
can be present in initiating charges according to 
the invention in quantities of up to 45% by weight 
relative to the total mixture. Such friction agents 
are known per se; one example is glass powder. 

Secondary explosives such as for example 
nitrocellulose or pentaerythritol tetranitrate are 
suitable in particular as further components that 
make a contribution to the reaction. Further 
examples are octogen and hexogen as well as 
amino compounds of nitrated aromatics, for 
example of trinitrobenzene, such as mono-, di- or 



triaminotrinitrobenzene or 

aminohexanitrodiphenyl, frirthermore the acylation 
products of these compounds such as for example 
hexanitrooxanilide or hexanitrodiphenylurea. 
Further members of this class of secondary 
explosives are for example hexanitrostilbene, 
hexanitrodiphenyloxide, hexanitrodiphenylsulfide, 
hexanitrodiphenylsulfone and 
hexanitrodiphenylamine as well as 
tetranitrocarbazole, tetranitroacridone or polyvinyl 
nitrate as well as nitrotriazolone and its 
compounds. The content of these substances in the 
initiating charge can be 0 to 30% by weight 
relative to the total mixture. 

Suitable as inert substances in initiating 
charges according to the invention are substances 
known per se that are also frequently used to 
modify the properties of these charges to the 
intended purpose in question. Here binders, 
adhesives, colorants, passivators and/or odor 
characterization agents, which preferably can be 
contained in a content of 0 to 20% by weight 
relative to the total mixture, should be mentioned 
in particular. Examples are calcium carbonate, 
titanium dioxide and/or white boron nitride. 

In order to improve and characterize the 
odor of the fumes from the charge, odor 
characterization agents suitable for withstanding 
the thermal stress during the shot can be added to 
the charge mixture or the binder as well as to the 
charge covering. It has been found in this 
connection in particular that vanillin satisfies these 
properties. 

The initiating charges according to the 
invention are manufactured according to methods 
known per se by screening of the dry mixture or 
kneading of the mixture moistened with water. 
The metering of the mass moistened with water 
can be effected by rubbing into perforated plates 
or by continuous extrusion. 

Examples 

Example 1 

This example describes an initiating 
charge for an anvil-type initiating cap for a charge 
load mass of 20 mg. 

A mixture of 45 parts by weight potassium 
dinitrobenzfuroxanate, 5 parts by weight tetrazene, 
30 parts by weight zinc peroxide, 15 parts by 
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weight tin dioxide and 5 parts by weight titanium 
was homogenized with 22 parts by weight water 
and metered by rubbing into perforated plates. 
Drying and compaction followed insertion into 
initiating caps. 

In humid/warm storage for 7 days at a 
temperature of 71 °C and a relative humidity of 
90%, the initiator mixtures according to the 
invention displayed better stability than a 
conventional diazole-containing initiating charge. 
In an investigation of sensitivity, no expulsion of 
the initiating cap from the shells was observed. 

Comparative Example 1 

A water-moistened mixture of 40 parts by 
weight diazodinitrophenol, 1 5 parts by weight 
tetrazene, 8 parts by weight zinc peroxide, 35 parts 
by weight glass powder (120 to 1 70 |j.m) and 2 
parts by weight Adhesin® (adhesive) was injected 
into .22 long rifle rimfire shells in a load mass of 
18 mg. 

For reliable complete initiation, the 
initiating charge required as isolation a coating of 
3 to 4 mg of Vinnapas® A50, which contained 0.2 
mg of vanillin for odor characterization. 

Example 2 

Similarly to Example 1, an initiating 
charge for .22 long rifle rimfire shells, charge load 
mass 16 mg, was fabricated. A mixture of 47 parts 
by weight potassium dinitrobenzofuroxanate, 10 
parts by weight tetrazene, 8 parts by weight zinc 
peroxide, 34 parts by weight glass powder (90 to 
200 |im) and 1 part by weight Adhesin® (adhesive) 
was worked similarly to Example 1 . 

The initiating charge initiated completely 
without a coating as isolation and achieved 
internal and external ballistics comparable to that 
of commercial ammunition. 



Claims 

1 . Lead- and barium-free initiating charges 
having initiating explosives mixed with oxygen- 
supplying substances, characterized in that the 
initiating explosives are selected from alkali metal 
and/or alkali-earth metal salts of 
dinitrobenzofuroxans and the oxygen-supplying 



substances are selected from metal peroxides, 
nitrates of ammonium, guanidine, 
aminoguanidine, triaminoguanidine, 
dicyanodiamidine, as well as the elements sodium, 
potassium, magnesium, calcium, cerium and/or 
multivalent metal oxides. 

2. Initiating charges according to Claim 1 
having a content of initiating explosives of 5 to 
70% by weight, in particular 30 to 60% by weight 
relative to the total mixture. 

3. Initiating charges according to Claim 1 
having a content of oxygen-supplying substances 
from 5 to 70% by weight, in particular 8 to 60% 
by weight relative to the total mixture. 

4. Initiating charges according to Claim 1, 
characterized in that the metal peroxide is zinc 
peroxide. 

5. Initiating charges according to Claim 1, 
characterized in that the metal oxides are selected 
from cerium dioxide, tungsten trioxide and/or tin 
dioxide. 

6. Initiating charges according to Claim 1 
further containing sensitizers, reducing agents, 
friction agents, secondary explosives and/or inert 
substances. 

7. Initiating charges according to Claim 6 
containing tetrazene as sensitizer, in particular in a 
content of 0 to 30% by weight relative to the total 
mixture. 

8. Initiating charges according to Claim 6, 
the reducing agents being selected from carbon, 
metal powders, in particular of boron, aluminum, 
cerium, titanium, zirconium, magnesium and/or 
silicon, metal alloys, in particular cerium- 
magnesium, cerium-silicon, titanium-aluminum, 
aluminum-magnesium, calcium silicide and metal 
sulfides, in particular antimony sulfide and/or 
molybdenum sulfide, as well as metal hydrides, 
for example titanium hydride, in particular in a 
content of 0 to 20% by weight relative to the total 
mixture. 

9. Initiating charges according to Claim 6 
containing glass powder as friction agent, in 
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particular in a content of 0 to 45% by weight 
relative to the total mixture. 

10. Initiating charges according to Claim 
6, the secondary explosives being selected from 
hexogen, octogen and amino compounds of 
nitrated aromatics, in particular in a content of 0 to 
30% by weight relative to the total mixture. 

1 1 . Initiating charges according to Claim 
6, the inert substances being selected from binders, 
adhesives, colorants, passivators and/or odor 
characterization agents, in particular in a content 
of 0 to 20% by weight relative to the total mixture. 

12. Initiating charges according to Claim 
1 1, the odor characterization agent being vanillin. 
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BM" und Barium-freie Anzundsatze 

Gegenstand der voHlegenden Erfindung 3ind Blei- und 
Barium-freie Anzundsatz© mJt InTtJalexploslvstoffon im Ge- 
misch rnlt Sauoretoff^ilflfernden Substanzen, die dddurch 
gekennZQiQhnet oind« daft die Inrtidlexploslystoffe aus Afkall- 
matail- und/odar ErdalkaHme^lJsalren von Dinltrobenzofu-' 
roxanen und die Sauersxoff-liefemden Subatanzen aus Ma- 
taUparoxiden, NHroten von Ammonium, Guanidin, Amino- 
guanfdtn, Triamino8uanid1n« Dicyandiamklm aowJa den £la- 
menten Natrium, Kafixim^ Magnesium, Calcium, Cer und/ 
Oder mehrwertigan Metalloxiden ausgewfibit Gind. 
Oio orfinduneagamaften Anzunda3tze wsiaan etna arh5hte 
stabllltat geganQbar bakanntan sohadstofffreien AnzOnddM- 
zen auf. 
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Beschreibung 



Gegenstand der Erfmdung sind Blei- und Barium- 
freie Anztiiids&tze nut Initialexplosivstoffenim Geousch 
mit Sauerstoff-lief ernden Substanzen* 

Aus der EP-0 031 045 Bl ist die Verwendung von 
Zinlq>eroxid als alleiniges oder anteiUges Oxidations- 
mittel in sprengstoffhaltigen oder pyrotechnischen Ge- 
mischen bekannt 

Die EP-0 129 081 Bl beschreibt Blei- und Barium- 
f reie Anzazidsttze aus Initialexplostvstoffen im Gemisch 
mit Zinkperoxid als Oxidationsmittel, die als Initialex- 
plosivstoffe Strontiumsalze des Mono- und/oder Dini- 
trodihydroxydiazobenzoLs in Anteilen zwischen 5 und 
70 Gew.'^o im Gemisch mit Passivatoren soxde zusUtz- 
lioh noch Tctrazen in Mengen bis zu 30 Gew.-% und 
ZinJqjeroxid in Mengen zwischen 10 und 70Gew.-0/b> 
Jeweils bezogen auf das Gesamtgemisch, enthalten, 

Bekannte AmiUndsatze entbalten als Initiaiexplosiv- 
stoffe Verbindungen, insbesondere des Bleis, die sich 
von Trinitropolypbenolen, wie beispielsweise Trinitro- 
phenol, Trinitroresorcin oder der Stickstoffwasserstoff- 
s&ure ableitea Darflber hinaus sind auch Anzfmdsatze 
bekannt, die Doppclsalze des Bleis, zura Beispiel Hypo- 
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ErHndungsgem^ werdeo die Initialexplosivstoffe 
vorzugsweise in einem Anteil von 5 bis 70 Gew.-%, ins- 
besondere 30 bis 60 Gew.-^a bezogen auf ctie Gesamt- 
miscbung eingesetzt 
< Ais Sauerstoff-liefernde Substanzen sind neben dera 
aus dem Stand der Technik ana ich bekannten Metall- 
peroxid Zinkperoxid auch weitere Sauerstoff-Uefemde 
Substanzen einsetzbar. Als weitere Substanzen in die- 
sem Sinne kdnnen tm AnzOndsatz beispielweise einge- 
setzt werden: Zinndioxid, Cerdioxid Wolframtrioxid 
und/oder Nitrate von Anunonium, Guanidin, Amino- 
guanidiUt TrlEuninoguanidin* Dicyflndiamidin sowie den 
Elementen Natrium, Kalium* Magnesium, Calcium. Cer, 
inbesondere Kaliumnitrat oder basischc Cemitrate. Die 
Menge an Sauerstoff-Uefemden Substanzen in den er- 
Bndungsgem&Ben Anzundsatzen kann beispielsweise 
zwischen 5 und 70 Gew.-%. bezogen auf die Gesamtmi- 
schung, schwanken. Bcsonders bevorzugt im Sinne der 
Erfindung ist einc Mcnge von 8 bis 60 Gew*-% der Sau- 
erstoff-liefernden Substanzen. Die Substanz kann so- 
wohl in feinkornigem Zustand als aucb grobkamig ein- 
gesetzt werden* Feinkomige Substanzen mit einer mitt- 
leren KomgroBe von ca. 10 {im werden vorzugsweise 
dann ^gesetzt, wenn die Anziindsatze als verpreBte 
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phosphitnitrat, enthalten, Beim Abbrand dieser Anztind- 25 Ladungen verwendet werden, wShrend grobkdmige 



satze treten .erh6hte Konzentrationen an Blei und sei- 
nen Verbindungen in der Uragebungsluft auf, die die 
zul^sigen Grenzkonzcntrationen bereits nach geringer 
SchuBzahl erreichen. Es warden bereits Losungen vor- 
geschlagen, die aus Schwermetallfreien Initjalexplosiv- 
stoffcn bestehen* Ais solches hat sich insbesondere Di~ 
azodinitrophenol d\uT:hgesetzt Die Diazodinitrophe- 
nol-haltigen Anzfinds^tze, beispielsweise mit Zinkper- 
oxid als Sauerstoff-liefernde Substanz, zeigen jedoch 
sehr Starke Gasdruckst5Be, die dtirch das heftig reagio- 
rende Diazodinitrophenol verursacht sind Dies kann zu 
StSrungen der Funktion in der Waffe oder der Innen- 
und AuBenballistik fOhren- Daneben zeigt Diazodinitro- 
phenol eine erh5hte thermische ReaktivitM-t. 



Substanzen mit einer KomgroBe von etwa 30 njn fur 
wenigcr stark verdichtete i-adungcn, beispielsweise in 
Randf euorsatzen besonders geeignet sind. 

ErfindungsgemaB kOnnen die Anzunds^tze weiterhin 
30 Seasibilisatoren, Reduktionsmittel, Friktionsmittel, Se- 
kundarsprengstoffe und/oder Inertstoffe enthalten, 

Lcn Fall© der Anwesenheit von Sensibilisatoren, vor- 
zugsweise Tetrazen, k5nnen Anteiie von 0 bis 
30 Gew«-%, bezogen atif die Gesamtmiscbung vorhan- 
35 densein- 

Reduktionsmittel die einen Beitrag zur tjmsetzimg 
liefem, eignen sich in den erfindungsgemaJ3en AnzUnd- 
sfitzen zur Verbesserung des Anzundverrodgens imd 
bewirken teilweise aucb eine ErhChung der mechanic 



Gegensland der vorliegenden Erfindung sind somit 40 schen Empfindlichkeit. Geeignete Stoffc sind vorzugs- 



verbesserte Btei- und Barium-^eie Anzilnds^tze mit In- 
itialexplosivstoffen un Gemisch mit Sauerstoff-liefem- 
den Substanzen. 

Eine erste Ausfdhrungsfonn zur L6sung des vorge- 
nannten Problems besteht daher in Blei- und Barium- 
freien Anziindsatzen mit Initialexplosivstoffen im Ge- 
misch xnit Sauerstoff-liefemden Substanzen, die da- 
durch gekennzeichnet sind, da6 die Initialexplosrvstoffc 
aus Alkalimetall- und/oder Erdalkalimetallsalzen von 



weise ausgewahlt aus Kohlcnstoff und/oder Metallpul- 
vcm, insbesondere von Bor, Aluminium, Cer, Titan, Zir- 
kon, Magnesium und Siliziiim, Metallegierungen. insbe- 
sondere Ccr-Magnesium, Cer-Silizium, Titan-Aiimiini- 
45 um, Aluminium-Magnesium, Calciumsilizid und Metall- 
sulfiden, Insbesondere Antlmonsuifid und Molybdansul- 
fid sowie Metallhydride, beispielsweise Titanhydrid, ins- 
besondere in einem Antcil von 0 bis 20 Gew.-o>4), bezo- 
gen auf die Gesamtmischung, Einige Reduktionsmittel 



Dinitrobenzofuroxanen und die Sauerstoff-liefemden 50 kOnnen gleichzeitig auch die Funktion eines Friktions- 



Subatanzen aus Metallperoxiden, Nitraten von Ammo- 
nium, Guanidin, Ammoguanidin, Triaminoguanidin, Di- 
cyandiamidin sowie den Elementen Natrium, Kaiium, 
Magnesium, Calcium, Cer und/oder mehrwertigen Me- 
talloxiden ausgewahlt sind. 

Die erfindungsgemACen Anzundsatze weisen bei 
Feucht-ZWarmlagerung eine verbesserte Stabilitat ge- 
genCber dem Stand der Technik auf. 

Als Initialexplosivstoff im Sinne der vorliegenden Er- 
findung kOnnen neben den bekannten Salzen von Mo- 
no- und/oder Dinitrodihydroxydiazobenzol, Diazodini- 
trophenol, Triazol- und Tetrazolverbindungea, bei- 
spielsweise die Salze des Nitrotriazolons, die Salze von 
Dinitrobenzofuroxan* insbesondere das Kaliumsalz, ein- 



60 



mittels erfuilen, wie beispielsweise Antimonsulfide oder 
Caldumsiiizide. Wfihrend der AnteU der Reduktionsmit- 
tel im AnzOndsatz 0 bis 20 Gew.-% betragen kann, k6n- 
nen Friktionsmittel, die nicht an der Umsetzung wSh- 
rend des Abbrands teilnehmen in Mengen von bis zu 
45 Gew.-%, bezogen auf die Gesaratraischung, in den 
erfindungsgemRBen AnzUndsatzen vorhanden sein. Sol- 
che Frikdonsmittel an sich sind bekannt; als Beispiel sei 
Glaspulver genannt- 

Als weitere Komponenten, die einen Beitrag zur Um- 
setzung liefem, sind insbesondere Sekimd^explosxv- 
stoffe geeignet, wie beispielsweise Nitrocellulose oder 
Pentaerythrittetranitrat. Als weitere Beisplele seien Ok- 
togen und Hexogen genannt, sowie Aminoverbindim- 



gesetzt werden. Als organische Verbindungen mit funk- es gen von nitrierten Aromaten, beispielsweise des Trini- 

tionellen Azidgruppen ist insbesondere das CyanursHu- trobenzols, wie Mono-, Di- oder Triaminotrinltrobenzol 

retriazid, Triazidotrinitrobenzol, Styphnyldiazid oder Oder Aminohexanitrodiphenyl, weiterhin die Acylie- 

das 2'raar^-5-i3ltrotetrazoI zu arwShnen. rungsprodukte dieser Verbindungen wie beispielsweise 
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. Hexanitrooxanilid oder Hexanitrodiphenylhanostoff. 
Ferner zAhlen beispielsweise xti dicscn Sekund^explo- 
sivstoffen Hexanitrostilben, Hexanitrodiphenyloxid. 
Hexanitrodiphenylsulfid, Hexanitrodlphenylsulfon tind 
Hexanitrodiphenylaoiin sowie Tetranitrocarbazol, Te- 5 
trajtutroacridon oder Polyvinyinitrat sowie Nitrotriazo 
Ion und seine Verbindrnxgen. Der Anteil dieser Stoffe 
am Anztlndsalz kann 0 bis 30Oew,-% bezogen aaf die 
Gesamtmischung ausmaohen, 

Als Inertstoffe eignen sicfa in den erfindimgsgemaBen 10 
AnzQndsttzen an sich bekaimte Stoffe, die oft auch zur 
Abstimmung zur Eigesschaften dieser Sttze auf den 
jeweiligen Verwendungszweck miteingesem wet>den. 
Insbesondere sel» hier Bmdemittel, Klebstoffe. Farb- 
stoffe, Passivatoren und/oder Mittel zur Genidischa- 15 
rakterisierung erwOhnt, die yoTzugswe»e in einem An- 
ted von 0 bis 20Oew.-%, bezogen auf die Oesamtroi- 
schung eotbalten sein konnen. Beispielhaft seinen hier 
Calciumcarbonat, Titandio?dd und/oder weifies Bomi- 
tridgenannt. 20 

Zur Verbesserung und Charakterisierung des Ge- 
ruchs der Satzschwaden konnen der Satzmischung oder 
dem Bindemittel sowie der Satzabdeckung Mittel zur 
Geruchsdiaraktcrisierung beigesetzt warden, die geeig- 
net sind, der therznifichen Bela^tung wahrend des Sc^us- 25 
ses zu widerstehen- Insbesondere wurde in dieser Hin- 
sicht gefunden, daB Vanillin diese Eigenschaften erftUit 

Die Herstellung der crfindungsgemaBen AnzOndsfit- 
ze erfolgt nach an sich bekannten Verfahren durch Sie- 
ben der trockenen oder Kneten der wasserfeucbten Mi- 30 
schung. Die Dosierung der wasserfeucbten Masse kann 
dabei durch Einstreichen der Lochplatten oder durch 
Strangpressen erfolgeh. 

Beispiele 35 
Bdspiel 1 

Dieses Beisplel beschreibt einen Anziindsatz ftlr ex- 
nen AmboB-Anziindhiitchen bei einer Satzladcmasse 40 
von 20 mg. 

Bine Mischiing aus 45 Gew,-Tcilen Kaliumdinitro- 
benzofuroxanat^ 5 Gew.-Teilen Tetra:2en, 30 Gew.-Tei- 
len Zinkperoxid, 15 Gew.-Teilen Zinndioxid und 
5 Gew.-Teilen Titan wurde mit 22 Gew-Teilen Wasser 45 
homogenisiert und durch Einstreichen in Lochplatten 
dosiert. Nach dem Einbringen in AnzQn^fltchen wiirde 
getrocknet und gepreBt, 

Die erfindungsgemfiBe ZtSndstoffmischungen zeigte 
bei Feucht/Warm-Lagcrung bei einer Temperatinr von 50 
71**C und einer Luftfeuchdgkeit von 90% im Verlauf 
von 7 Tagen eine bessere StabiUtat als ein konventionei- 
ler DiazoI-haJtiger Anziindsatz. Bei der Untersuchung 
der BmpfindHchkeit wurde kein Austreiben des An^ 
zHndhutchens aus den Hiilsen beobachteL 55 

Vergieichsbeispiel 1 

Eine wasserfeuchte Mischung aus 40 Gew.-Teilen Di- 
azodinitrophenol, 15 Gew.-Teilen Tetrazen, S Gew.-Tei- eo 
len Zinkperoxid, 35Gew,-TelIen Glaspulver (120 bis 
170 jun) und 2 Gew-^Teilen Adhcsin^ (KiebstofQ wurde 
nsit einer Lademasse von 18 mg In RandfeuerbQIsen 
:22lfB eingcschleudert. 

Der Anziindsatz benOtigte zur slcheren DurchzOn- es 
dung als VcrdSmmung eine Lackschicht atis 3 bis 4 mg 
Vinnapas* A50, die zur Geruchscharakterisierung 
0,2 mg Vanillin enthielt 
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4 

Belspiel 2 

Analog Beispiel 1 wurde ein Anziindsatz fflr Randf eu- 
erpatronen ^IfB, Satzlademasse 16 mg. hergestellt. Ei- 
ne Mischung aus 47 Gew.-Teilen Kaliuindinitrobenzo- 
furoxanat, 10 Gew,-Teilen Tetrazea 8Gew,-Tcilen 
Zinkperoxid, 34 Gew.-Teilen Glaspulver (90 bis 200 jim) 
und 1 Gew.-Teil Adhesin^ (KiebstofQ wiirde analog B^- 
spiel 1 laboriert 

Der Anziindsatz zQndete obne Abdecklack als Ver- 
dammung durch und erzielte eine der handelsQblidieti 
Munition vergldchbare Innen- und Aufienballistik. 

Patentanspniche 

1. Blei^ und Baritim-freie Anzundsitzen mit Initial- 
explosivstoffen im Gemisch mit Sauerstoff-Iicfern- 
den Substanzen, die dadtirch gekennzeichnet sind, 
daB die Initialcxplosivstoffe aus Alkaiimetall- und/ 
oder Erdalkalimetallsalzen von Dinitrobenzofuro- 
xanen und die Sauersto:ff-liefernden Substanzen 
aus MetaDperoxiden, Nitraten von Ammonium, 
Guanidini Aminoguanidin, Triaminoguanidin, Dicy- 
andiamidin sowie den Etementen Natrium, ICalium, 
Magnesium, Caicium, Cer und/oder mehrwertigen 
Metalloxiden ausgewfihlt stnd. 

2. AnztodsStze nach Anspruch 1 mit einem Anteil 
der Initialexplosivstoffe von 5 bi3 70 Gew.-%, ins- 
besondere 30 bis 60 Gew*-% bezogen auf die Ge- 
samtmischung. 

3. Anztodsfltze nach Anspruch 1 mit einem Anteil 
der SaueTBtoff-liefemden Substanzen von 5 bis 
70Gew,-%, insbesondere 8 bis 60Gew,-%, bezo- 
gen auf die Gesamtmiscfaimg, 

4. AnzUndsStze nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Metallperoxid Zinkperoxid ist 
6. AnzOndsStze nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Metalloxide ajisgew&hlt sind aus 
Cerdioxid, Wolframtrioxid und/oder Zinndioxid 

6. Anzundsatze nach Anspruch 1, enthaltend wei- 
terfiin Sensibilasatoren. Reduktionsmittel, FVik- 
tionsmittel, Sckimd&rsprengstoffe und/oder Inen- 
stoffe. 

7. Anzundsatze nach Anspruch 6, entkaitend Tetra- 
zen als Sensibillsator, insbesondere in ebiem Anteil 
von 0 bis 30 Gew.-% bezogen auf die Gesamtmi- 
schung. 

8. Anztodsfitze nach Anspruch 6> wobei die Reduk- 
tionsmittel ausgewShlt sind aus Kohlenstoff, Me- 
tallpulvom, insbesondere von Bor, Aluminium, Cer, 
Titan, Zirkon, Magnesium und/oder Siliziujn, Me- 
tallegierungeU:, insbesondere Cer^Magnesium, Cer- 
Silizium, Titan-Aluminium* Aluminium- Magne- 
sium, Calciumsilizid imd MetaJlsuifiden, inbesonde- 
re Antimonsultid und/oder MolybdansuiKd sowie 
Metallhydriden, faeispielsweise Tmtanhydrid, insbe- 
sondere in einem Anteil von 0 bis 20 Gew.-%, bezo- 
gen auf die GesamtmischuAg. 

9. Anzundsatze nach Anspruch 6, enthaltend Glas- 
pulver als FriktioQsmittel insbesondere in einem 
Anteil von 0 bis 45 Gew.-yo, bezogen auf die Ge- 
samtmischung. 

10* Anzftndsa.t2e nach Anspruch 6, wobei die Se- 
kundarsprengstoffe ausgewShlt sind aus Hexogen, 
Oktogen und Aminoverbindungen von nitrierten 
Aromaten, insbesondere in einem Anteil von 0 bis 
30 Gew.-Vo, bezogen auf die Gesamtmischung. 
11. AnzQndsatze nach Anspruch 6, wobei die Inert- 
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stoffe ausgewthlt sind atis BixK)emitteh% Klebstof- 
f en, Farbstoffexi, Passiv&toreii \md/odcr Mittei zur 
Gerudischarakteiisienmg, insbe^ondere in einem 
Anteil von O bis 20 Qew.-<V(i, bezogen auf die Oe- 
saintmiscihung. 

12. AnzOndsatze nach Anspnich 11, wobci das Mit- 
tel zur Geruchscharakterisiertmg Vanillin ist 
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